Role of intracellular calcium in priming of human peripheral blood monocytes by bacterial lipopolysaccharide.
To determine the role of intracellular calcium ([Ca2+]i) in the priming of monocytes (M phi) by bacterial lipopolysaccharide (LPS), the membrane expression of two functional proteins and phagocytosis and respiratory burst were examined by microfluorimetry. LPS induced a significant increase in HLA-DR and C3bi receptor (CR3) expression within 2 h of its addition to whole blood. The enhanced expression of both antigens by LPS was dose-dependent, with concentrations as low as 0.1 ng/ml producing a response. The involvement of [Ca2+]i was demonstrated by loading isolated M phi with the intracellular calcium chelator quin-2 or the inhibitor of intracellular calcium redistribution TMB-8 prior to addition of LPS. Both compounds inhibited the LPS-induced increase in HLA-DR and CR3 expression. No role for extracellular calcium, for calcium slow channel flux, or for the calcium-calmodulin complex in LPS priming was demonstrated when LPS was added in the presence of EGTA, trifluperazine (TFP), or verapamil. The addition of the calcium ionophores A23187 or ionomycin failed to increase expression of either antigen. Prior exposure to LPS primed M phi for enhanced phagocytosis and respiratory burst activity. These functions were inhibited by TMB-8, but not by TFP or verapamil. Addition of LPS to isolated M phi increased [Ca2+]i by 23% at 30 sec and 42% at 5 min, as measured by the calcium-sensitive, intracellular probe indo-1. These results suggest that intracellular Ca2+ mobilization is necessary, but not sufficient, for LPS-induced priming of human peripheral blood monocytes.